A coil of 25 windings is in a 0.60 T magnetic field. The plane of the
coil is initially perpendicular to B and rotates 90° in 0.04 s so that
its plane is parallel to B.

a) What average emf is induced during this time?

b) In what direction does the current flow at point P?
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c) Assuming the coil continues to rotate at the same constant rate,

derive an equation giving the induced emf as a function of time.

+ Determine an expression for the angle the coil makes with the
magnetic field as a function of time

« Determine an expression for the magnetic flux as a function of
time.

- Apply Faraday's Law (calculus form: € = N d®/dt) to derive an
equation for the induced emf as a function of time.



A metal rod of mass m and resistance r is laid across two level
conducting rails separated by a distance /. The rod is initially at
rest when an applied voltage € is connected. The entire apparatus

is in a uniform magnetic field of strength B.
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a) Derive an expression for the current | as a function of the

velocity of the rod v.

b) Use Newton's second law to write a differential equation.

c) Solve the differential equation to determine the velocity v, as a
function of time t.

d) What is the maximum speed of the rod?

e) Sketch a graph of v vs. t.
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b) Use Newton's second law to write a differential equation.
c) Solve the differential equation to determine the velocity v, as a
function of time t.
d) What is the maximum speed of the rod?

e) Sketch a graph of v vs. t.
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